Excess volumes for 1,2,4-trichlorobenzene + methyl ethyl ketone + 1-propanol, + 1-butanol, + 1-pentanol, and + 1-hexanol were measured at 303.15 K. Excess volumes are negative over the entire range of composition in the four mixtures. The results were compared with those predicted by empirical equations proposed by Hwang et al. and Redlich-Kister. 
Introduction
Hwang et al. (1) have recently developed a semiempirical equation that includes contributions from both two-body and three-body interactions. The relation has been used to predict ternary Gibbs free energies of several aqueous-organic systems. Acree and Naidu (3) extended the relation to excess volumes of six ternary mixtures and noted that the equation gives a satisfactory estimate of the excess property. Recently Raja Sekar, Naidu, and Acree (4) and also Siva Kumar, Naidu, and Acree (5) analyzed excess volumes of seven ternary mixtures on the basis of the equation and concluded that it gives a rough estimate of the excess volume. We report here new experimental excess volumes for the binary mixture 1,2,4-trichlorobenzene + methyl ethyl ketone, and for four ternary mixtures containing 1,2,4-trichlorobenzene, methyl ethyl ketone, and four 1-alkanols (1-propanol, 1-butanol, l-pentanol, and 1-hexanol). The results were used to check the capability of the predictive expressions developed by Hwang et al. (1) and Redlich-Kister (2).
Purification of Materials
All the chemicals used were of analytical grade. 1,2,4-Trichlorobenzene was purified by the method described by Vijayalakshmi and Naidu (11) . Methyl ethyl ketone and 1-alkanols were purified by the methods described by Reddick and Bunger (7). 1,2,4-Trichlorobenzene (Merck) was purified by repeated fractional distillation and stored in the dark with the vapor phase in contact with anhydrous magnesium perchlorate. The methyl ethyl ketone and 1-alkanols were purified as described in an earlier paper ( 4 ) . The purity of the sample was checked by comparing the measured densities of the compounds with those reported in the literature ( 4 1 1 ) and single sharp GLC peaks. Densities were determined with a bicapillary-type pycnometer (9), which offers an accuracy of 2 parts in 105. The measured densities and those reported in the literature are given in Table 1 .
Experimental Procedure
Excess volumes were measured with the dilatometer described by Naidu and Naidu (6) . The mixing cell contained three bulbs of different capacities. Mercury was used at the * To whom correspondence should be addressed. 
Results and Discussion
Hwang et al. (1) 5 are included in Table 5 . Binary parameters appearing in the R-K equation for 1,2,4-trichlorobenzene with 1-alkanols and methyl ethyl ketone with 1-alkanols were taken from the literature (10-12). The parameters for the system 1,2,4-trichlorobenzene with methyl ethyl ketone were computed from the VE data measured in the present investigation. These VE results are included in Table 2 and are also graphically represented in Figure 1 . All the binary parameters obtained by using eq 4 relating to the constituent binary mixtures are included in Table 3 . The coefficients in eq 2 were computed from the smoothed binary experimental results at mole fractions xi = 0.2, 0.5, and 0.8. In the computation of the coefficients, values of VE at x = 0.2, 0.5, and 0.8 were estimated using the RedlichKister equation (4) ~~(~j )
and the values of binary parameters are given in Table 3 Table 4 .
The experimental VE results for the ternary mixtures and those predicted by the Hwang et al. and Redlich-Kister models are given in columns 3-5 of values, computed by the least-squares method, are given in Table 6 . An examination of the results in Table 5 shows that the predictive expressions give VE data that are algebraically larger than the experimental data. The difference between the two sets far exceed the experimental error. Hence, it is concluded that predictive expressions are incapable of estimating the excess property accurately.
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